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This study examines the association between intellectual capital investment and firm 
performance of the Malaysian energy sector. A non-linear relationship between 
intellectual capital investment and firm performance is established. At low levels of 
intellectual capital investment, increasing investments in intellectual capital improve 
firm performance. After a cut-off point, increments to intellectual capital investment 
reduce firm performance. 
1. INTRODUCTION 
Intellectual capital (IC) plays a crucial role in a firm’s strate-
gic management. IC is considered the foremost resource be-
cause of its features, such as being valuable, scarce, inim-
itable, and non-substitutable. Edvinsson and Sullivan 
(1996) suggest that the profitability of firms is mainly de-
rived through their IC. According to the International In-
tegration Reporting Council, the value of a firm is created 
through its external environment, relationships, and var-
ious resources. Therefore, a firm’s products, people, envi-
ronment, and processes play a significant role in its success-
ful strategy. However, Li and Zhao (2018) emphasize that 
the association between IC and firm performance is a black 
box and it is not straightforward. In other words, IC is linked 
to both firm costs and benefits. To further investigate this 
issue, our paper attempts to explore how the IC investment 
level affects performance of firms listed in the energy sector 
of Bursa Malaysia for the period 2009–2018. 
The phenomenon of IC helps stimulate innovative ideas 
and advanced procedures and systems in the energy sector 
of Malaysia by generating and transmitting energy-related 
products to different stakeholders. Furthermore, the 
Malaysian government aims to promote sustainable growth 
through proper utilization of IC investments. Similarly, the 
Eleventh Malaysia Plan 2016-2020 aims to accelerate the 
development of human capital; thereby, facilitating sus-
tainable economic growth. This research attempts to con-
tribute to the literature by investigating the nonlinear ef-
fects of IC investment on firm performance in the Malaysian 
energy sector. The nonlinear impacts are observed in IC, as 
well as in its constituents, namely, human capital and capi-
tal employed. 
The findings of this study extend the literature from two 
perspectives. First, this study utilizes a unique sample of 
energy sector firms to investigate the impact of IC invest-
ment on firm performance. Previous studies on Malaysia do 
not consider energy firms. By doing so, we provide ener-
gy-specific insights on the relation between IC investment 
and firm performance. Second, in contrast to Huang and Liu 
(2005), who only address innovation capital and informa-
tion technology as components of IC, we explore the linear-
ity and non-linearity relation between IC investments (hu-
man capital, structural capital and relation capital) and firm 
performance. Our goal is to offer findings that will provide 
inspiration to future studies in assessing the impact of IC 
investment on firm performance. 
The paper is organized as follows. The hypotheses are 
developed in Section 2. Section 3 presents the methods em-
ployed by this study. Section 4 contains results and the final 
section offers concluding remarks. 
2. LITERATURE REVIEW AND HYPOTHESES 
DEVELOPMENT 
Sardo and Serrasqueiro (2018) suggest that IC prompts in-
novation and growth of firms. Greater investment in IC re-
sources helps firms convey commitment toward their 
longevity. In this way, firms can benefit from building a 
good reputation among their competitors. Similarly, firms 
facilitate their acquisition of new knowledge by developing 
collaborations (Kianto et al., 2017). Smriti and Das (2018) 
further confirm the contribution of IC to a firm’s value cre-
ation. Additionally, Young, Su, Fang, and Fang (2009) point 
out that human and physical capital are the main sources 
of a firm’s wealth creation. We infer that the profitability 
of firms is mostly due to the intangible resources of an or-
ganization in the energy sector. Accordingly, we hypothe-
size that IC investments are positively related to firm per-
formance. 
Hypothesis 1a: Intellectual capital investment is posi-
tively associated with firm performance in the energy sec-
tor. 
IC-related investment may become a curse for firms 
when it generates detrimental effects. Prior research has 
found that firms are constrained to accumulate IC invest-
ments because of certain costs associated with IC resources. 
Firms, for instance, must undergo an extensive waiting pe-
riod before experiencing benefits from IC investments 
(Kweh et al., 2019), and such a wait is considered a time 
cost. The costs associated with IC investments are substan-
tial as well as risky, and this situation might produce a neg-
ative firm return. Subramanian and van de Vrande (2019) 
posit that huge IC investments generate high costs in terms 
of new product development. They further argue that these 
long-term investments are difficult to conclude once initi-
ated because of their substantial initial costs. 
Hypothesis 1b: Intellectual capital investment is nega-
tively associated with firm performance in the energy sec-
tor. 
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Table 1: Regression results – total and individual linear effects 
Model 1 Model 2 
Panel Regression Pooled-OLS 
Coefficient t-Stat. Coefficient t-Stat. 
Intercept 0.1135 1.6467 -0.1091*** -4.5598 
IC 0.0048*** 5.2179 
HCE 0.0019*** 2.7028 
SCE 0.0068 1.1992 
CEE 0.2221*** 6.3172 
FAGE -0.0551** -2.2786 0.0207*** 2.6016 
CR 0.0142** 2.3012 0.0171*** 4.0182 
Adjusted R2 0.2361 0.1960 
F-statistic 3.4934*** 19.0852*** 
The dependent variable is ROA and it is an internal measure of firm performance. It is computed as the ratio of net earnings to total assets of firms. The aggregate of HCE, SCE, and 
CEE is named IC. HCE is obtained through dividing value added (VA) by human capital (HC), where VA is computed by taking the difference of operational revenues and expenses. HC 
proxies for employees’ remuneration. SCE is the quotient of VA to structural capital (SC), where SC is the difference between VA and HC. CEE is computed by dividing VA by CE, where 
net assets are considered as the proxy for CE. FAGE is computed as the logarithm of the number of years since a firm was established. CR is computed by dividing a firm’s short-term 
assets by its short-term liabilities. Finally, *** and ** denote that coefficients are significant at the 1% and 5% levels, respectively. 
3. METHODS 
3.1 SAMPLE SELECTION 
Data on companies belonging to the energy sector of 
Malaysia are hand collected from company annual reports 
covering the period 2009 to 2018. The rationale for using 
this time period is to dissociate the sample from the effects 
of the 2007-2008 subprime financial crisis, as highlighted by 
McManus, Floyd, Majid, and Kassim (2009). Samples with 
missing observations were excluded, and the final dataset 
consists of an unbalanced panel comprised of 372 firms. 
3.2 MEASUREMENT OF VARIABLES 
The IC and its components are utilized as main testing vari-
ables. The IC and its components, namely, human capital 
efficiency (HCE), structural capital efficiency (SCE), and 
capital employed efficiency (CEE) are derived from Pulic 
(2000). The model has certain features that distinguish it 
from other methods such as simplicity, data availability, 
comparability, and wide application. The quotient of value 
added (VA) and human capital (HC) is named as HCE, where 
VA is computed by taking the difference of operational rev-
enues and expenses. HC is proxied by the remuneration of 
employees. The fraction of VA to structural capital (SC) is 
named SCE, where SC is computed as the difference be-
tween VA and HC. CEE is computed by dividing VA by CE, 
where net assets are considered as a proxy for CE. 
Return on assets (ROA) is an internal measure of firm 
performance and is computed as the ratio of net earnings to 
total assets of firms. Firm age (FAGE) and current ratio (CR) 
are control variables. FAGE is computed as the logarithm of 
the number of years since a firm was established. Finally, 
CR is quantified by dividing a firm’s short-term assets by its 
short-term liabilities. 
3.3 EMPIRICAL MODELS 
The Lagrange Multiplier (LM) test is employed to decide be-
tween pooled-OLS and panel data regression models. The 
Breusch-Godfrey Serial Correlation LM test indicates that 
panel regression (fixed effect model with the Hausman test 
(p < 0.05) is applicable for IC and pooled-OLS is suitable 
for IC components. This study thus applies either panel da-
ta regression or ordinary least squares in assessing the im-
pacts of IC and its constituents on firm performance. Specif-
ically, the following empirical models are developed to esti-
mate linear effects: 
From Equations (1) and (2), Equations (3) and (4) are speci-
fied by including the respective squares of IC and IC compo-
nents to capture the nonlinear effects of IC investments on 
firm performance. These models are as follows. 
4. FINDINGS 
In untabulated results of the Pearson correlation coeffi-
cients, we find that all coefficients are lower than 36 percent 
except for HCE and IC, indicating that the multicollinearity 
issue does not exist between firm performance and the ex-
planatory variables. 
Table 1 presents the outcomes from regression models 
and reveals the linear relationship of IC and its components 
with the dependent variable ROA. The results from Equa-
tion (1) show that IC plays a vital role in improving firm per-
formance. These findings corroborate those of Smriti and 
Das (2018), who show that IC investment plays a crucial 
role in the generation of a company’s wealth. Moreover, our 
findings suggest that HCE and CEE contribute to firm per-
formance in the Malaysian energy sector. This result is con-
sistent with Young, Su, Fang, and Fang (2009), who identi-
fy human and physical capital as the dominant source of fi-
nancial performance for Malaysian firms. 
This study also assesses the nonlinear association be-
tween IC investment and firm performance. Table 2 shows 
that IC is statistically significant and positive, whereas the 
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Table 2: Regression results – non-linear effects 
Model 3 Model 4 
Panel Regression Panel Regression 
Coefficient t-Stat. Coefficient t-Stat. 
Intercept 0.1099* 1.8209 0.0756 1.2279 
IC 0.0183*** 11.6272 
IC 2 -0.0003*** -9.9848 
HCE 0.0157*** 8.5240 
HCE 2 -0.0002*** -7.6564 
SCE 0.0070 1.2217 
SCE 2 -0.0011 -0.8885 
CEE 0.2092*** 3.4510 
CEE 2 -0.0890* -1.9575 
FAGE -0.0626*** -2.9553 -0.0499** -2.3362 
CR 0.0138** 2.5621 0.0136** 2.5784 
Adjusted R2 0.4141 0.4411 
F-statistic 6.5786*** 6.7401*** 
See notes to Table 1. 
coefficient on IC2 is statistically significant and negative. 
These results present the inverse U-shaped behavior of IC 
investment on firm performance. At the initial stage, IC in-
vestment contributes remarkably to firm performance in a 
positive way. However, after a certain tangent point at a 
higher level of investment, its positive effect reverts to a 
negative impact. 
Equation (4) uncovers nonlinear patterns of the individ-
ual elements of IC in explaining firm performance. Accord-
ing to Table 2, HCE has a positive coefficient of 0.0157, 
while the coefficient of HCE2 is –0.0002. Thus, a quadratic 
relationship exists between HCE and firm performance. 
Consistently, the result of Equation (4) indicates a positive 
effect of CEE and a negative effect of CEE2. Those outcomes 
suggest that the higher the human capital and physical cap-
ital investment, the better the firm performance of the 
Malaysian public listed energy sector. However, firm perfor-
mance is negatively affected by HCE and CEE after a cut-
off point because HCE and CEE investments are more costly 
compared to returns. Again, both SCE and SCE2 are statis-
tically insignificant, thereby confirming that SCE is not an 
antecedent of firm performance. These results are consis-
tent with those of Ting and Lean (2009) for the Malaysian 
market in relation to the financial sector. 
5. CONCLUSION 
Using Malaysian data, we show that intellectual capital and 
its constituents (human capital and capital employed) form 
an inverse U-shape relationship with energy sector firm 
performance. The structural capital shows no such linear 
and nonlinear relationship. In other words, the human cap-
ital and capital employed hamper firm performance after a 
certain cut-off point. The findings suggest that investors in 
energy firms should favor more input of physical and hu-
man capital. The results of this study are, thus, helpful for 
investors and policy legislators. Moreover, favorable poli-
cies should be introduced for prospective investors. Future 
studies should explore effectiveness of policies and investor 
returns in the Malaysian energy sector. 
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